Sutton, R. N. P., Marston, S. D., Almond, E. J. P., and Emond, R. T. D. (1974) . Archives of Disease in Childhood, 49, 102. Aspects of Epstein-Barr virus infection in childhood. Antibodies to Epstein-Barr (EB) virus capsid antigen and EB virus complement fixing antibodies were estimated in sera from 23 children and 27 young adults with infectious mononucleosis, and in 79 control patients. Complement fixing antibodies, but not those to virus capsid antigen, were much lower in patients tested during acute infectious mononucleosis than in controls. It is suggested that this disparity could form the basis of a diagnostic test. Anomalous results, in which the EB virus antibody pattern suggested active infection though heterophile antibodies and/or abnormal white blood cells were absent, were observed in sera from patients of all ages but the majority were aged 5 years or less. The proportion of sera with EB virus antibodies increased throughout childhood, suggesting that infection with this virus is relatively frequent in this age group and may often be unrecognized.
The association between infection with EB virus and infectious mononucleosis is now well established (Niederman et al., 1970; Sawyer et al., 1971;  University Health Physicians and Public Health Laboratory Service, 1971 ). Many infections with this virus must nevertheless be asymptomatic and, while antibodies appear to be acquired throughout childhood (Henle, Henle, and Diehl, 1968; Pereira, Blake, and Macrae, 1969) , the peak incidence of clinical infectious mononucleosis is in early adult life (Hobson, Lawson, and Wigfield, 1958; Niederman, 1956; Newell, 1957) . There has been speculation (Evans, 1960) that infectious mononucleosis might occur in unrecognized forms during childhood, and certainly the diagnosis of this condition in children of 5 years of age and under is often difficult (Carter and Penman, 1969) . We have observed that in active infectious mononucleosis complement fixing antibodies to a soluble antigen present in cultured Burkitt tumour cells develop much later than antibodies to the EB virus capsid antigen (Sutton et al., 1971a ). This disparity, for which there is no satisfactory explanation at present, could be used as a basis for a diagnostic test. In this report we describe the results of such tests in children with infectious mononucleosis and with other conditions.
Materials and methods
Sera were obtained from children admitted to hospitals for infectious diseases and to children's hospitals. Received 26 July 1973. Infectious mononucleosis was diagnosed in some, the criteria for diagnosis being clinical, together with a positive heterophile antibody test and the presence of typical abnormal cells in the peripheral blood. Other children had a variety of conditions. In some it was clearly not infectious mononucleosis (e.g. patients with typhoid fever or with congenital heart disease), and in others there was some doubt that was often unresolved after a full range of investigations. In this report we consider these children solely from the point of view of possible EB virus infection. For (Bailey, 1959) were used in tests of statistical significance.
Results EB virus antibodies in young adults. Antibodies to EB virus capsid (VCA) and to EB soluble complement fixing (CF) antigens were estimated in sera from 27 young adults, aged 18 to 21 years, with confirmed infectious mononucleosis and in sera from 24 control individuals of the same ages with other conditions (mostly infectious diseases). All sera were obtained within 30 days of the onset of illness. The prevalence of antibodies to virus capsid antigen was virtually the same in both groups, but significant differences were found in the levels of complement fixing antibodies (Table I) . A pattern of antibodies (VCA antibodies with low levels of CF antibodies) was apparent which was significantly associated with infectious mononucleosis and was much less frequently observed in the control patients.
Of (Table III) . 9 of 54 children with other conditions also had this pattern; 5 of these were aged 5 years or less.
In Table IV pattern associated with infectious mononucleosis, diagnosis of infectious mononucleosis, recognition but in whom this diagnosis could not be supported that the EB virus is the probable causative agent has (usually because of the lack of heterophile antibody). extended the field of investigation into this disease. The majority of these patients had upper respiratory The clinical features in childhood form one of the tract infections, sometimes associated with a rash, or more puzzling aspects (Carter and Penman, 1969) , were diagnosed as infective hepatitis. and standard serological tests in this group are often unhelpful, especially in children aged under 5 years Discussion (Vahlquist, Ekelund, and Tveteras, 1958) . In this Although the detection of heterophile antibodies, situation the detection of recent EB virus infection together with the observation of typical abnormal would be valuable. Unfortunately, neither the cells in the peripheral blood, are mainstays in the recovery of the virus in susceptible cells achieved by (Pereira et al., 1972; Gerber et al., 1972; Chang and Golden, 1971; Miller, Niederman, and Andrews, 1973) nor the detection of specific EB virus IgM antibody (indicating recent infection) described by Banatvala, Best, and Waller (1972) are procedures which can readily be applied on a large scale. The disparity which we have observed between the rates of development of EB complement fixing and virus capsid antigen antibodies (Sutton et al., 1971; Sutton et al., 1973) (Vahlquist et al., 1958) . In these patients with anomalous results, the clinical picture in most cases comprised features commonly associated with infectious mononucleosis (tonsillitis, abnormal peripheral leucocytes, hepatitis). It seems reasonable to classify these patients as suffering from atypical infectious mononucleosis rather than some other condition, and the estimation of EB virus antibodies may be useful in confirming the diagnosis. We do not know how many children experience subclinical infections with EB virus. In our series one apparently healthy child showed evidence of recent asymptomatic infection. Such asymptomatic infections are not uncommon in young adults (Sutton et al., 1974) . In childhood the rate of acquisition of EB virus antibodies far exceeds the incidence of infectious mononucleosis and we must assume that the majority of infections pass unrecognized. Such infections may be quite innocuous, but we may legitimately question this assumption for in young adults there is good evidence that antibodies to smooth muscle develop during such subclinical infections (Sutton et al., 1974) and the relation of such antibodies to liver damage and to malignant disease are now well recognized (Ajdukiewicz et al., 1972; Whitehouse and Holborow, 1971; Johnson, Holborow, and Glynn, 1965) .
